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Background: The present study was undertaken to analyze the pattern, presentation and management of
peripheral vascular injuries due to road trafﬁc accidents (RTA).
Methods: A prospective study of patients of peripheral vascular injuries due to road trafﬁc accidents (RTA)
between Jan. 2007 to Dec. 2011. A total of 192 patients presented with peripheral vascular injuries due to
RTA during this period. All patients with vascular injury due to other causes were excluded from study.
Results: Most of the patients were managed by reverse saphenous vein graft followed by end to end
anastomosis. Most of the patients had associated long bone fractures. Delayed presentation and asso-
ciated long bone fractures had bad effect on outcome. Wound infection and thrombosis of the graft were
the most important complication. Amputation rate was 4.68%.
Conclusion: Vascular injury due to RTA requires prompt recognition and referral to a vascular center.
Immediate revascularization has excellent results and less morbidity. Proper clinical examination and
hand held Doppler examination are enough to reach the diagnosis.
 2012 Surgical Associates Ltd. Published by Elsevier Ltd. All rights reserved.1. Introduction
Peripheral vascular injuries are frequently encountered in lethal
and non-lethal trauma; although signiﬁcant improvements in
treatment have been achieved, such injuries are still important
causes of mortality and morbidity. In the absence of a potentially
lethal injury at some other location, death caused by extremity
injury is possible due to major vascular injury or development of
complications. Vascular injury presents a great challenge to the
Emergency Resident because these injuries require urgent inter-
vention to prevent loss of life or limb and also because sometimes
serious vascular injury presents only with subtle or occult symp-
toms or signs. The patient may present late after initial traumawith
symptoms of vascular insufﬁciency or embolization, pseudo
aneurysm, arterio-venous ﬁstula etc. Kashmir Valley has seen
a tremendous increase in the incidence of road trafﬁc accidents
from last few years. This is probably because of increased trafﬁc
load on roads.
Our institute is the only tertiary care institute with facility for
vascular repair in the valley. With the epidemic of vascular injurywanimohdlateef@gmail.com
ciates Ltd. Published by Elsevier Ltdue to different causes (Missile vascular injuries) in the valley our
institute has got a vast experience in revascularizing such
patients.1e4We aim to present our experience of vascular injuries
due to road trafﬁc accidents.2. Patients and methods
A prospective study of patients admitted in the department of Cardiovascular
and Thoracic Surgery (CVTS) with features of vascular injury from Jan. 2007 to Dec.
2011 was taken. Patients were initially resuscitated in emergency reception and
primary survey was done in every patient followed by secondary survey. Features of
vascular injury would include absence of peripheral pulse, parasthesia, pulsatile
bleeding, large expanding hematoma or associated nerve injury. Hand held Doppler
was done in every patient after primary resuscitation. Absence of signal on hand
held Doppler was taken as conﬁrmed vascular injury. Patients who had poor signal
on hand held Doppler or when there was some doubt Color Doppler or CT angio was
done in those patients. But none of these had vascular injury after these investigation.
All patients with vascular injuries due to other causes were excluded from the study.
All patients underwent revascularization procedure under general anesthesia in
emergency operation room of our hospital. All patients received a third generation
cephalosporin and an amino glycoside on induction. The injured vessel was exposed
after proximal and distal control. Extent of injury was examined. Patients with
segmental loss of more than 2 cm were revascularized by a vein graft whereas less
than 2cms were revascularized by primary anastomosis. Heparin was used in the
perioperative period in every patient. Thorough debridement was done in every
patient. Liberal fasciotomy was added in every patient to prevent emergence of
compartment syndrome. Associated injuries were dealt by the respective depart-
ments. Venous injury was associated in 16.6% of the patients. We believe in repair of
all large veins. It relieves the venous hypertension and decreases postoperatived. All rights reserved.
Table 2
Type of injury and repair.
Type of injury No. of patients Type of repair No. of patients
Transection of vessel 108 (56.25%) Saphenous graft 102 (53.12%)
Contusion of vessel 84 (43.75%) Primary anastomosis 90 (46.87%)
Table 3
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orthopedic surgeon. All patients underwent hand held Doppler after completion of
the revascularization and postoperative period. Proper daily antiseptic dressings
were done in every patient in postoperative period.
3. Results
A total of 192 patients were studied.Median age was 31.32  3.2
years (Range 16e58 years). There were 168 males and 24 females.
The patients were received in the department of Accidental and
Emergency between 30 min and 24 h after injury. Mean delay was
3.8 h. 48 patients were referred from the nearby orthopedic
hospital. Twenty of these patients were referred after ﬁxation of
their long bone fracture. Rest of the patients directly came to our
hospital for treatment. Popliteal artery was the most common
vessel involved followed by brachial artery Table 1. Transectionwas
the most common type of injury followed by contusion Table 2.All
patients were diagnosed with clinical assessment aided by hand
held Doppler. 138 patients were revascularized within 6 h of injury.
102 patients were treated by reverse saphenous vein graft, rest by
primary anastomosis Table 2. Nerve injury was associated in 19.7% of
the patients. Associated long bone fractures were present in 45.8%
of the patients. Associated injuries were taken care of by the
respective departments Table 3. All nerve injuries were repaired
primarily. Four of them got amputated. Eight had severe functional
loss of the affected limb. Rest have regained enough motor and
sensory power for carrying out day to day routine activities. Mean
duration of operation was 2.43 h Wound infection was the most
common complication followed by graft occlusion and thrombosis.
Wound infectionwas treated with daily dressings and antibiotics as
per culture sensitivity of wound swabs. None of the patients
developed compartment syndrome postoperatively. Nine patients
had amputation. Amputation rate was 4.6%. All of them had
thrombosis of the affected vessel. Four of them had associated nerve
injuries also. It was higher in patients with associated fractures and
patients who had delayed presentation Table 4. It was not inﬂu-
enced by type of injury and type of repair. All patients with asso-
ciated nerve injuries had some amount of functional loss in limbs.
Mean follow up was 2.5 years.
4. Discussion
Most of vascular injuries are caused by penetrating injuries or
road trafﬁc accidents. Most of the data on vascular trauma is from
major wars i.e. WorldWar I, World War II, Korean conﬂict, Vietnam
War, GulfWar I and II, besides low level civilianwars inMiddle East,
Yugoslavia, Russian Republic, Kashmir and Central Africa. Our
institute has vast experience in repairing of vascular injury from
last more than three decades.1e4In our present study out of 192
patients, only nine patients got amputation of the affected limb.
Rest of the patients were successfully re-vascularized. Although
patients with nerve injuries had some form of functional disability
on follow up.
A cardinal operative principle in managing vascular trauma is to
obtain proximal and distal control of the injured vessel before
entering the surrounding hematoma.5 In extremities as in neck,Table 1
Distribution of injured vessels.
No. of patients Percentage
Popliteal artery 82 42.70%
Brachial artery 42 21.87%
Femoral artery 24 12.50%
Tibial arteries 23 11.97%
Radial/ulnar arteries 21 10.93%
Total 192 100%control is achieved using standard extensile vascular exposure
techniques.6,7 Murphy8 performed the ﬁrst successful vascular end-
to-end anastomosis in a man in 1896. Because of improvement in
vascular repair techniques, accompanied by substantial progress in
anesthesia, blood transfusion and use of antibiotics, improved
outcome in vascular injuries was obtained in Korean conﬂict as
compared to World War II.9,10
Although the popliteal vein was successfully ligated by many
authors,11e14we advise repair of the popliteal vein, which enhances
the success of arterial repair, as it relieves acute venous hypertension,
compartment syndrome and edema. However, arterial repair
precedes venous repair to decrease ischemia time. Venous repair
improves the blood ﬂow and decreases the chance of thrombosis.
Vascular injuries according to thedelay in revascularization since
the timeof traumawere labeled as earlyor late (before6horafter6h
of injury). This is the warm ischemia time which is important with
regard to the viability of the tissue, thrombus formation and distal
patency of the vessel. Also it indirectly affects the hemodynamic
stability of the patients. In our series most of the patients were
revascularized within 6 h. This is a reﬂection of early transportation
and efﬁcient management with increasing facilities and technolo-
gies. Vascular repair should be attempted in every case whether
early or late, as meticulous repair, proper use of fasciotomies and
properwound carewill yield satisfactory results. Of course proximal
and distal thromo-embolectomy is a necessity and more so is clear
deﬁning of the injured sites of these vessels by deskeletonizing the
proximal and distal stumps before any repair is attempted. As
previously reported,1e4,15e21 the signiﬁcant factor associated with
increased limb loss is the time lapse between injury and operation,
as there is progression of muscle ischemia and small vessel throm-
bosis that prevents successful outcome of repair. Another important
factor contributing to limb loss is associated fracture.17,21 Associated
skeletal trauma presents a challenge before a surgeon because
skeletal trauma increases themorbidity rate such as amputations or
even mortality. Injury caused by high velocity trauma, usually
associated with soft tissue loss, damage to the collateral circulation
and venous injuries as well, more surgery time as well as excessive
manipulation of tissue due to ﬁxation of bony fragments adversely
affects the outcome.During bony stabilization due respect shouldbe
given to the surrounding tissue and cold ischemia time calculated
accordingly. This was true in our patients as well. In our study,
associated fracture had a signiﬁcant impact on the amputation rate.
We used fasciotomy often and liberally as advised by many
authors,11 which positively affected the prognosis in our series as
well. Amputation rate in our series was 4.6%.
Vascular injuries pose a great challenge to the vascular surgeon.
The basic principles of management is to minimize the ischemicAssociated injury.
Associated injury No. of patients
Long bone fractures 88 (45.83%)
Nerve injury 38 (19.7%)
Venous injury 32 (16.6%)
Abdominal injuries 12 (6.2%)
Chest injuries 10 (5.2%)
Head injuries 10 (5.2%)
Tendon injuries 19 (9.8%)
Multiple injuries were present in many patients.
Table 4
Effect of skeletal injury and delay on limb salvage.
Fractures No. of patients Limb salvage P value Delay No. of patients Limb salvage P-value
With fractures 88 82 (93.18%) 0.309 <6 h 138 134 (97.10%) 0.127
Without fractures 104 101 (97.11%) >6 h 54 49 (90.74%)
Fishers Exact Test was used for statistical analysis.
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restoration of perfusion. Only unavoidable investigations e X-ray
chest, ECG, Doppler, etc. should be ordered. Instant resuscitation
and restoration of perfusion by ﬂuid/Blood replacement and instant
control of bleeding from proximal and distal stumps should be
done. Formal exploration for deﬁnitive repair of vessels and adja-
cent soft tissue trauma should be the prime focus. Stabilization of
bony fractures should be done in same sitting. Postoperative
rehabilitation should be the focus on follow up.
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